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All farmers know that land which contains considerable humus or
organic matter works well, does not dry out or "bake" as quickly as land
low in organic matter and that it produces better crops. Some authori-
ties (13) 2 are of the opinion that now our uncropped virgin soils do not
contain as much organic matter as they once did due to the frequent
practice of burning annually the leaf litter in forests and the dead grass
on prairies and open fields. This practice probably does have considerable
effect in some areas where it is followed rather generally.
Over much of Louisiana, and especially in the southern part of the
State, where the rainfall is fairly heavy and the weather moderately warm
during most of the year, it is a rather difficult task to maintain the supply
of organic matter in the soil. These weather conditions so favor bacterial
action that the decomposition of organic matter is active most of the
year. Then, too, where the rainfall is heavy and the land does not have a
good cover of vegetation, the soil tends to erode rapidly and lose valuable
plant nutrients by leaching. This is especially true on rolling lands not
protected by a plant cover.
As pointed out by Kell and McKee (14) soil loss due to erosion is
almost entirely responsible for the nearly complete destruction of about
50 million acres of once fertile land in the United States and another
area of almost equal extent is in almost as bad condition. Erosion has
removed the greater part of the top soil from approximately 100 million
acres more; unless checked promptly, erosion will, to a large extent,
destroy the productivity of this area. And the end is not here—erosion is
getting underway in many other areas.
The work of the Soil Conservation Service in building terraces and
encouraging the growing of summer or winter cover crops is helping to
lessen this soil destruction in limited areas. Its work must depend on
educational effects for extended results. Extensive practice by farmers of
growing summer or winter cover crops, and sod crops in rotation will do
much toward protection against soil losses. Any plant that affords a good
ground cover may be termed a cover crop and it of course may have
iCredit is due John R. Cotton for making the statistical computations used in this
bulletin.
2The numbers refer to references given at the end of the bulletin.
beneficial effect in adding organic matter to tlie soil and preventing the
soil from washing away. However, the term "cover crop" is applied more
specifically to crops such as rye, oats, vetch, soybeans, cowpeas, Crotalaria,
etc., that are planted especially to protect the soil from erosion and to
add organic matter to it.
Kell and McKee (14) in their valuable bulletin mentioned advant-
jages from the use of a cover crop as follows:
''1. Reduces runoff of rain and thus conserves moisture (a rug
for rain-worn soils) .
"2. Prevents excessive erosion of soil.
"3. Improves the soil tilth by the addition of organic matter to
the soil.
"4. Prevents the leaching of available plant food, especially nitrate
nitrogen.
"5. When turned under, forms organic acids or other compounds,
which aid in the liberation of mineral plant food.
^'6. May provide late fall, winter and early spring pasture.
"7. Protects newly constructed terraces and other mechanical soil-
erosion devices.
"8. Increases yield of corn, cotton, and other regular farm crops.
"9. Increases the water-absorbing capacity and the infiltration of
water into the soil."
Although as pointed out above, there seem to be numerous and im-
portant advantages to be gained from planting cover crops, their use
has
not become as widespread as might seem desirable. There are several
reasons for this. In north Louisiana it is often hard to get a stand
with
fall-sown crops. This is especially true during dry seasons. On many
fields the cover crop will not make much growth unless the land is fer-
tilized—given an application of superphosphate. If money is scarce, the
farmer may hesitate at buying fertilizer and paying 6 or 8 cents a
pound
for seed to plant a crop that is not always certain. If the
soybean or some
other legume is planted in the corn when the corn is planted, it
may
affect the corn adversely by using moisture and nutrients
needed by the
current crop of corn. It sometimes happens, too, that a
winter cover crop
affords a harboring and breeding place for certain harmful
insects that
attack the plants in the regular crop that follows.
This happens most
frequently in south Louisiana.
This bulletin contains a revision of Louisiana
Experiment Station
Bulletin No. 265, entitled "Effect of Soybeans on Corn
Yields," which
was published comparatively recently but is now out of
print and a dis-
cussion of the results from two projects recently
completed. One was on
the effect of various summer legumes on corn
production and the other
on the effect of different winter growing legumes
when used as a volun-
teer winter cover crop.
EFFECT OF SOYBEANS ON CORN YIELDS WHEN PLANTED
AND HANDLED IN VARIOUS WAYS
During recent years there has been a decided increase in the number
of acres of soybeans grown in the United States. In the Northern States,
the plant is grown for hay, soil improvement, and for the grain or seed
from which oil is extracted and food made. In the Southern States the
plant is used principally for hay and for improving the soil.
With the increase in the use of the soybean have arisen many ques-
tions in regard to its use in cropping systems and in corn culture. A
number of experiment stations have carried on cultural experiments,
but results have differed considerably, due, no doubt, to the different soil
and environmental conditions prevailing at various places. The kinds of
soybeans grown and conditions vary so much that it is necessary to con-
duct many experiments.
Material and Methods
The soil in southern Louisiana is generally fertile and there is usually
abundant rainfall. Plants tend to make luxuriant vegetative growth.
The particular land used in the experiments mentioned below was land
that had been farmed for many years but was in fair condition in respect
to fertility. Experiments 1, 2 and 4 were conducted on Lintonia silt
loam, 5 and 6 on mixed Olivier and Calhoun soils in a small branch
bottom, while experiment 3 was run on Mississippi River alluvial land.
All the plots were fertilized each year before planting with 300 pounds
of 16 per cent superphosphate, 50 pounds of nitrate of soda and 50
pounds of muriate of potash per acre.
Cocke Prolific, a vigorous-growing, medium-late, prolific variety of
corn, was used in experiments 1, 2, 4, 5 and 6, while Yellow Creole, a
variety similar in period of maturity and vegetative growth, was used in
the third. Otootan soybeans, or another variety of the same spreading
and viney type, was used.
Except in the rate of seeding test, the planting was done with a one-
horse planter on which there was a duplex hopper with six cups on a
side. This planted hills of corn and beans in alternation, the hills being
27 inches apart. The rows were four feet apart. There were from three
to five kernels of corn and six or eight beans dropped in a hill. The
seeds of both were scattered somewhat as they fell. In 1933 the corn
plants were thinned to two in a hill. Other years they were thinned to
one stalk. The beans were not thinned. Good stands were secured as a
rule, but they were damaged somewhat by birds and insects. Some re-
planting was done nearly every year.
Four- or five-row plots containing approximately one-twentieth acre
each were used with three to five replications. Only the two or three
middle rows of the plots were harvested for experimental weights. The
corn was planted about March 20 each year. This is considered a good
date for planting corn in the locality.
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EFFECT OF SOYBEANS ON CORN YIELDS WHEN PLANTED IN
THE CORN ROW AT THE TIME THE CORN IS PLANTED
As a rule soybeans growing in a row of corn tend to interfere with
the growth of the corn somewhat as weeds do when growing in the
row. The heavier the growth of the bean vines, the poorer the soil, and
the scarcer the supply of moisture in the soil, the more harm the beans
do. In general it appears that they do more harm to the corn in the
JNJorthern States than in the South.
Hackleman (1) and others at the Illinois Experiment Station in a
four-year test found that in checked corn, soybeans planted in the hills
of corn reduced yields of corn 10.17 per cent, but that the combined
feeding value of the corn and soybeans was considerably more than that
of the corn alone. The digestible protein per acre on the "corn alone"
plots was 136.3 pounds, while the protein from corn and Ebony soybeans
was 212.5 pounds; corn and Hong Kong soybeans, 204.6 pounds; and
corn and Ito San soybeans, 165.2 pounds. The Ito San soybeans, an early
dwarf type, damaged the corn less than the others, but made the least
protein.
Thatcher (2) of the Ohio Experiment Station reports that,
in a five-
year test of corn and soybeans, at a medium rate of planting (corn plants
12-14 inches apart and soybeans 4-5 inches) the corn and soybeans to-
gether yielded 34.9 pounds more grain per acre than the corn
alone.
Sixteen and four-tenths (16.4) per cent of the grain mixture was
soy-
beans.
At the Kentucky Station (3) in a six-year test there was an
average
loss of 5.7 bushels of shelled corn per acre when soybeans were
planted
in the corn, while the beans yielded 3.5 bushels of grain
per acre.
The Missouri Experiment Station (4) reports that a five-year average
yield of corn on average upland soil was 42 bushels per acre.
In a corn
and soybean combination on the same land during the same
period the
yield of corn was 35 bushels per acre and the soybeans 3.5
bushels.
Mooers (5) of the Tennessee Experiment
Station reports that the
average yield of six crops of corn grown with soybeans
on land of good
productivity was 32.3 bushels per acre; whereas, under
otherwise like
conditions, corn alone produced 49.9 bushels, or 17.6
bushels more per
acre The min yields of the beans in the corn were 17.1 bushels per acre.
This iust about balanced the corn loss. If the feeding
value of the com-
bination crop or its effect on the soil is considered,
it is evidently the
more desirable crop of the two.
Ayres (6) of the Mississippi Delta
Experiment Station at Stoneville,
Mississippi, reports averages of a four-year
test of corn and soybeans on
alluvial land as follows: corn alone, 24.2 bushels
per acre; corn and beans
in same row and planted at the same time, 17.7
bushels of corn and 7.1
bushels of beans. The grain total of the combination
crop was 24.8
bushels, which was slightly more than the corn alone. When the beans
were planted in the row of corn three weeks after the corn was planted,
the corn produced a yield of 22.5 bushels of grain.
Kuykendall (15) in other corn-legume experiments conducted on the
same Delta Experiment Station farm some years later, obtained no re-
duction in corn yield the first year when soybeans were planted in the
corn at corn planting time, and a gain of 15 bushels per acre the second
year when so planted. Weather or soil conditions must have been dif-
ferent from the ones under which Ayres' experiments were conducted.
Haddon (22) of the Northeast Louisiana Experiment Station re-
ports, on basis of a four-year average, that corn alone produced 33.2
bushels per acre; corn and beans cut for hay and stubble turned under
in the fall, 33.1 bushels of corn grain per acre; and corn and beans with
whole plants turned under in the fall, 41.5 bushels corn per acre.
Some carefully conducted experiments have given evidence to the
effect that certain legumes grown in association with non-legume crops
may add nitrogen to the currently associated non-legume. Lyon and
Bizzell (16) found that timothy plants growing with alfalfa or red clover
contained more protein than timothy growing alone. Oats growing with
Canada field peas also contained more nitrogen than oats growing alone.
Like results have been obtained by Lipman (17) and by Evans (18)
.
While this transferal is probably possible, it is doubtful if it is of great
practical value.
Experiments similar to the ones mentioned above have been carried
on by other experiment stations. Results have been similar. In practically
every case there was considerable decrease in the grain yield of corn
when soybeans were planted with the corn, but this loss was about bal-
anced by the weight of the bean grain. Very few of the experimenters
state whether or not the corn and beans were grown on the same land
successive years. Since they do not mention any improvement of the soil
due to the continued use of the beans, it may be assumed that the corn
and bean plots were moved from year to year.
Louisiana Experiments
In 1929 experimental work was started by the Louisiana Experiment
Station to obtain some information on the questions mentioned on the
first page of this bulletin.
1929 Experiments
Corn yields depend to a considerable extent on the amount of rain-
fall and on its distribution throughout the corn growing season. The de-
pendence is even greater when soybeans are planted in the corn. The
following weather tables show the Baton Rouge rainfall from March
to August for the years that the experiments were run and may be of
some aid in interpreting results.
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The plots with soybeans had an average of 31 stalks per row, while
the ones without beans had 37.6 stalks. Figuring the yields on the
basis
of equivalent stands, the yields are 33.9 and 41.9 bushels per acre.
This
makes a difference of eight bushels per acre. Basing yields on stalk
num-
bers in this way probably gives the plots with the lower number of
stalks
some advantage. However, the plots without beans had more
stalks blown
down or lying on the ground, and the ears were heavier because
they
contained more moisture. These two factors practically
balance each
other. Using the figures for equivalent stands, the plots
with beans yielded
19 1 per cent less corn than the ones without beans.
'
The beans in the plots made vigorous growth and covered
all the
space between the rows. A yield of 4020 pounds of dry soybean hay was
made. There was a fair crop of bean seed, but these
were not harvested.
Ml of the bean residue was left on the land each year.






























The "corn alone" plots yielded several more bushels of grain than
the plots with beans, but, if we consider the value of the soybean hay
produced and in addition the soil improvement from the use of the
beans, it was evidently more profitable to have them.
The corn-growing period of 1930 was considerably below the normal
in amount of rainfall.
Plot Weights of Ear Corn—1930
Plots with corn Plots with corn
Series and beans alone
I 13.2* 13.2 13.3 22.2 20.4 19.7
II 8.2 9.1 10.5 15.3 16.3 14.4
III 12.0 11.6 11.7 18.0 18.8 18.3
IV 10.7 10.4 8.4 18.2 15.1 14.2
V 10.6 12.5 12.5 12.7 15.0 23.4
Total plot weight 167.9 262.0 pounds
Bushels per acre 25.9 ± .67 40.7 ± 1.87
* A part of each plot was blocked off and not harvested for yield.
The season of 1930 was drier than a normal season and the soybeans
in the corn reduced yields more than usual. There was a loss of 33.6
per cent due to the effect of the beans. A yield of 2736 pounds of soy-
bean hay was produced.
Rainfall at Baton Rouge, Louisiana—1931
Total Departure Number of days
Month for from with .01 or more
month normal inches of rain
March 4.32 -0.53 9
April 2.27 -2.42 8
May 5.31 +0.61 9
June 1.84 -2.95 6
July 6.42 -0.35 14
August 8.23 +2.47 16
The crop season of 1931 had less rainfall than a normal season.
Plot Weights of Ear Corn—1931
Plots with corn Plots with corn
Series and beans alone
I 20.8 19.9 18.8 13.0 11.0 12.8
II 15.4 15.5 14^3 12.8 12.4 16.7
III 15.3 17.3 13.6 13.5 17.5 14.6
IV 12.0 11.1 15.3 11.2 17.8 I3.I
V 13.8 15.4 13.7 13.5 9.3 16.3
Total plot weight 232.2 205.5 pounds
Bushels per acre 22.1 ± .68 19.6 ± .68
9
The season of 1931 was too dry for good corn yields. The soybean
plots that year made slightly higher yields than the "corn alone" plots.
The beans had some beneficial effect on the soil, probably because the
plots that had grown beans made 12.7 per cent more corn than did the
plots which had not had beans. The soybeans made good growth, but
no hay weights were taken.
Rainfall at Baton Rouge, Louisiana—1932
Total Departure Number of days
Month for from with .01 or more
month normal inches of ram
March 3.21 -1.68 7
April 5.49 +1.11 7
Mav 8.39 +3.66 11w 2.80 -1.97 7
Ly 7.53 +1.15 15
August ':;:::: 5.52 -0.12 15
The rainfall during the growing season of 1932, with the exception
of May which was rather wet, was nearly normal.









Total plot weight 393.5















Yields were fairly good in 1932. The bean plots outyielded the others
by 51.7 per cent. The growth of the bean vines was good, 3478 pounds
per acre of dry hay being produced.






























Except for April the rainfall during the 1938 corn-growing period
was about normal.
. Plot Weights of Ear Corn—1933
Plots with corn Plots with corn
Series and beans alone
I.... 26.0 22.6 25.8 16.0 13.1 11.7
II 18.5 12.0 15.3 13.0 11.7 9.0
III 17.1 17.1 18.5 12.7 14.6 15.9
IV 15.3 16.6 14.3 10.6 13.9 15.8
V 17.5 16.6 15.7 13.0 14.1 13.4
Total plot weight 268.9 198.5 pounds
Bushels per acre 33.0 ±1.27 24.5 ± .63
During the fore part of the growing season of 1933 the corn in the
corn and bean plots made splendid growth and gave promise of making
much better yields than the corn in the "corn alone" plots. However,
during June the weather became rather dry for corn. The corn in the
corn and bean plots was affected worse than in the other plots (see figure
1) and lost some of its margin, but it yielded more than the corn in the
other plots by 35.2 per cent. As may be seen in figure 1 the beans in the
Fig. 1. Corn plots with and without soybeans
a. Corn and soybeans
b. Corn alone
corn and bean plots made good growth. Though the hay samples were
taken before the beans had reached full growth, the hay yield was 2200
pounds per acre. The corn stover in the corn and bean plots weighed
5.8 tons per acre, while the stover from the "corn alone" plots weighed
4.4 tons. It was observed that the corn plants fired worse in the "corn
alone" plots than in the other set and that the soil renovating effect of
the soybeans affected the two outer rows of the adjacent plots which had
no beans. The effect was confined principally, though, to the outside row.
11
Figure 2 shows graphically the grain yields of both sets of plots for
the entire period. There are some irregularities in the curves due to
weather conditions of different years. However, it will be observed that
the general trend of the curve for ''corn alone" plots is downward, while
that for the other plots is upward. The land at the beginning of the ex-
periment was in fairly good condition and gave good yields on the "corn
alone" plots. After the first two years there was a decided fall oft in pro-
duction in the "corn alone" plots. The soybeans in the other series of
plots lowered yields decidedly the first two years compared with the
"corn alone" plots, but after that their beneficial effect on the soil began
to show and yields were increased.
Table 1 brings together averages of data collected the different years
the experiment was run. Most of this was mentioned in previous discus-
sions. The yields of soybean hay shown in column 3 show considerable
variation, although there was a good crop grown every year. The differ-






/i>35? 1930 1931 193^ 1933
Fig. 2. Bushels of corn per acre with and without soybeans planted in the row of
corn when the corn was planted.



















































































































































































































The number of stalks per row, shown in columns 4 and 5 of table 1,
varied some, although the same amount of seed was planted in each row
each year. Four years out of the five the "corn alone" rows had the larger
number. This probably gave the "corn alone" plots a slight advantage
although the advantage was somewhat less than the difference in the
number of stalks would indicate. If the number of stalks is increased, the
yield of each stalk is somewhat less.
Columns 6 and 7 show that considerably more corn stover was pro-
duced by the corn and bean plots in 1933 than was produced on tht
"corn alone" plots. Unfortunately corn stover yields were not taken
other years. It was very evident though, judging from the looks of the
corn, that there was more corn stover on the corn and bean plots during
the later years of the experiment. During the first two years the "corn
alone" plots probably made more.
Every year the soybeans made good growth and covered practically
all of the ground both in the rows and between. This served to prevent
the growth of grass and weeds on the bean plots. There was considerable
growth of grass and weeds on the other plots after the corn was laid by.
All of the plots were plowed during the fall each year and summer
growth turned under. During the winter there was a prolific growth of
chickweed and other winter annuals on the plots that had grown beans,
but slight growth on the others. A large number of Diabrotica beetles
was observed to be wintering on this growth, during the winter of 1932-
33. It was feared that these beetles would cause much budworm trouble
in the corn on the bean plots the following spring, but a count of in-
fested plants in the plots showed worse infestation in the corn where
there had been no beans. We cannot give the reason for that. The cov-
ering of winter weeds probably lessened erosion to some extent. The corn
TABLE 2. Analysis of Soil in Corn and Soybean Test*
Total Total Potash
organic phosphoric Total (acid
matter acid nitrogen soluble)
Plots % % % % pH
1. Corn and beans 2.060 .120 .103 .170 6.1
2. Corn alone 1.620 .105 .081 .150 6.1
3. Corn and beans . . 1.560 .0975 .078 .240 5.9
4. Corn alone 1.440 .090 .072 .250 5.8
5. Corn and beans 1.620 .0875 .081 .150 5.9
6. Corn alone 1.580 1.000 .079 .130 5.7
7. Corn and beans 1.680 .095 .084 .240 5.7
8. Corn alone 1.440 .080 .072 .180 5.7
9. Corn and beans 1.660 .080 .083 .210 5.8
10. Corn alone 1.620 .095 .081 .180 5.7
Averages
.085 . .202Corn and beans 1.716 .096
Corn alone 1.540 .094 .077 .178
* The soil analysis was made by A. P. Kerr and his associates.
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stalks on the corn alone plots lodged or blew down worse than on the
other plots.
During the winter of 1932-33 ten samples were taken from the topsoil
of each plot in the corn and soybean experiment and an analysis made.
The results are shown in table 2. When the samples were taken, the
experiment had run four years on the same plots. The effect of the soy-
beans seems to be reflected rather clearly in the soil analysis. There is a
considerable increase in organic matter in the soil, as was to be expected,
and a good increase in total nitrogen. There also appears to be a decided
increase in the amount of potash. This, however, may be more apparent
than real.
RESIDUAL EFFECT OF SOYBEANS IN CORN ON THE
FOLLOWING COTTON CROP
It has been seen that growing soybeans in corn increased the yield of
corn on the plots in subsequent years and also improved the chemical,
composition of the soil. It has been observed by many cotton planters
that the growing of a crop of corn and soybeans one year has a decidedly
beneficial effect on the cotton crop that follows the next year. Ayres (6)
of the Mississippi Delta Station secured an increase of 657 pounds of seed
cotton per acre from soybeans planted in the corn row at the time the
corn was planted, 717 pounds increase when planted in the row three
weeks after the corn was planted, and 836 pounds increase when planted
in rows alternating with the corn rows.
Fig. 3. Coltoii on land that had grown corn and soybeans for five years..
15
In the Louisiana experiments, cotton on the land that had been in
corn and soybeans for five years made a much more vigorous growth
than cotton that followed corn alone. Compare figures 3 and 4. The
average height of the cotton plants on the bean plots was 39.9 inches, -
while the average height of the cotton plants on the other plots was 27.5
inches. The cotton on the plots that had grown beans made approxi-
mately 100 per cent more cotton than the cotton on the other plots. The
yield was reduced by boll weevils and in neither case was great, being
937 pounds seed cotton per acre on the higher yielding plots.
Fig. 4. Cotton on land that had grown corn alone for five years.
Haddon (22) of the Northeast Louisiana Experiment Station reports,
on basis of a six-year average, an increase of 937 pounds of seed cotton
per acre on land on which soybeans and corn stalks had been turned
under the previous fall and an increase of 561 pounds where the corn
stalks and soybeans were cut for hay and only the stubble turned under.
CORN AND SOYBEANS FOR SILAGE
Several experiment stations have carried on experiments to deter-
mine the value of planting soybeans in corn for silage. Results have
varied some. The Ohio Station (2) compared Clarage corn, a variety
maturing a grain crop in a normal season, and Blue Ridge corn, a late
silage variety, with and without soybeans, for silage during a seven-year
period. Clarage corn alone averaged 8.28 tons of silage per acre and
Clarage corn and soybeans, 7.96 tons; Blue Ridge corn alone, 12.57 tons
^nd Blue Ridge and soybeans, 12.23 tons. The combination crop was
16
slightly lower in yields but probably of a higher feeding value, due to the
higher protein content of the soybeans.
Odland (7) of the West Virginia Station, as a result of experiments
carried on for five years, found that there was neither a significant in-
crease or decrease in total yield of the combination crop as compared
with corn alone if the corn was planted at the same rate as in the com-
bination. He concluded that the advantage of the combination must
come from its higher feeding value.
The Connecticut Experiment Station got an increased yield of about
a ton of green matter from the combination crop. The Iowa Station also
secured increased yields. Others have obtained similar results.
Unfortunately, in our experiments the corn stover weights were taken
"
only one year. This year, which was the last year the experiment was run^
showed an increase of 4.7 tons of green matter per acre for ^he combina-
tion crop. If weights had been taken the first two years of the experi-
ment, the gains would have been much less.
In none of the experiments from which we have seen data has the
total value of the silage been reduced by growing beans in the cornv
Other experiments have shown a decided increase. Since the use of the
beans makes the silage considerably richer in protein, it seems that there
is no question but that it is advisable to use them.
ECONOMY OF GROWING CORN AND SOYBEANS TOGETHER
When soybeans are planted in corn and they reduce the corn yield
20 per cent or more, it may seem that it is poor economy to use them.
However, if we consider the value of the bean hay or the value of the
bean seed produced in addition to the value of the corn, a different pic-
ture is presented even for the first year the beans are grown. On the ex-
periment station farm for the five years ending 1933, Otootan soybeans,
when grown alone, yielded on the average 6179 pounds of air-dry hay
per acre. The first year the corn and bean experiment mentioned above
was run, the "corn alone" plots made 41.9 bushels per acre. Two acres,
then, when the crops were grown separately made 41.9 bushels of corn
and 6179 pounds of hay, or an average per acre of 20.9 bushels of corn
and 3089 pounds of hay. The corn and beans together the first year the
experiment was run made 33.9 bushels of corn and 4020 pounds of hay.
This was a considerably better acre production of both corn and hay
than where the two were grown separately. Later years after the beans
had been grown on the land for a time, the margin in favor of the com-
bination crop was even greater. Growing the beans on the land every
year would evidently have a greater beneficial effect on the soil than
when grown every other year in case a two-year rotation of corn and
soybeans was used.
It may be suggested that if the corn and soybeans are grown together
it is a difficult matter to save the soybean hay. It is true that it is more
trouble to save the hay, but it is not such a hard task. After the corn-
17
grain has been gathered, the corn stalks and beans may all be moved
and put up for hay. The corn stalks add to the bulk considerably, but
they furnish some additional feed. The corn may be cut and shocked
and then the bean vines mowed if pure soybean hay is preferred.
Mooers (5) of the Tennessee Station reports results similar to the
ones given above, except that he gives yields of soybean seed instead of
hay. He found that as an average of six crops when Tokyo soybeans were
grown alone, grown with corn, and corn grown alone, the corn alone
produced an average of 49.9 bushels per acre; the beans alone, 25.9
bushels; the mixed crop yielded 32.3 bushels of corn and 17.1 bushels
of beans per acre. The average acre yield for the two acres grown sep-
arately was 24.9 bushels of corn and 12.9 bushels of beans. For acre pro-
duction this shows a decided margin in favor of the mixed crop. Other
investigators have secured results similar to the ones given in the two
experiments mentioned above. Considering these figures it seems that
it is considerably more economical to grow the two crops together.
EFFECT OF SOYBEANS ON CORN YIELDS WHEN PLANTED IN
THE SAME AND IN ALTERNATE ROWS
In some localities soybeans that are planted in corn are planted in
rows alternating with the corn rows. When planted in this way, both
the corn and beans are more easily harvested, but there may be some
question as to whether or not this is the most profitable way to plant
them. Akers and Westover (8) of the U.S.D.A. Forage Crop Field Station
at West Point, Mississippi, tried planting corn alone, corn and Otootan
soybeans in alternate rows> and Otootan soybeans alone. The corn alone
made 23.5 bushels per acre; the corn in rows alternating with bean rows,
14.3 bushels. The beans in the rows alternating with the corn made 1.1
tons hay per acre, while the beans alone made 2.2 tons of hay. The spac-
ing of the corn plants in the two methods of planting mentioned is not
given, but probably the stalks stood the same distance apart in the two
sets of rows.
Etheridge and Helm (4) of the Missouri Experiment Station found
that corn alone, planted three stalks to the hill in check row hills 44
inches apart each way, yielded 37.8 bushels of corn per acre; that corn
alone, with the same spacing in the row as just mentioned but with rows
alternating with rows of soybeans, yielded 25.4 bushels of corn. The
beans in this test when grown alone yielded at the rate of 14.1 bushels
per acre; when grown in rows alternating with corn rows, 8.5 bushels.
The two crops when planted separately gave an average yield of grain
per acre, beans and corn, of 25.9 bushels. When they were planted to-
gether in alternate rows, the average acre yield of grain was 33.9 bushels.
Louisiana Experiments
The Louisiana experiments with corn and soybeans in the same row
and in alternate rows were carried on on plots adjacent to the plots on
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which the experiments with "corn with and without soybeans" were con-
ducted. Soil, fertilizer and weather conditions were about the same and
the same varieties of corn and beans were used in the two experiments.
In the alternate row experiment, two sets of plots of four each were
used. There were three rows of beans and three rows of corn in each
plot of one set, and six rows of corn with beans in all of the rows in the
other set. The same amount of seed corn or of soybeans that was planted
in three rows in one case was planted in six rows in the other, and when
thinning the corn, an effort was made to preserve the same ratio. How-
ever, in four cases out of five there were some more plants in the six-row
plots of corn. The beans were not thinned. The plots were rotated every
year, that is, land used for the alternate row plots one year was used for
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Fig. 5
Every row plots Alternate row plots
Figure 5 shows graphically the comparative yields in bushels of corn
for the two sets of plots in the alternate row and "every row" experi-
ment. The curves for both sets of plots are somewhat irregular due to
variation in weather conditions different years, but they vary together.
The weather in June during both 1930 and 1931 was too dry to be favor-
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able for corn production. In 1933, a hail-storm damaged the corn con-
siderably. Tables 3 and 4 give details of yields. In all cases the plot that
had the larger number of corn plants led in yield of grain. In 1929 and
1930 the acre yields were computed on the basis of uniform stands. The
difference was barely significant. In 1932, a year when corn made good
yields, there was a considerable margin in favor of the "every row" plant-
ing. On the other hand in 1930, which was the driest year during the
progress of the experiment, the alternate row planting made the most
corn. Although the evidence is not very conclusive, it appears that under
the less favorable conditions, the alternate row planting may be the most
satisfactory. This accords with the views of farmers in poor land areas
and in regions where droughts are common.
Table 3 gives the plot yields in pounds of ear corn for the five-year
period and the acre yields in bushels. Since there was some difference in
TABLE 3. Corn and Soybeans in the Same and in Alternate Rows
Corn Grain Weights
Series
In alternate rows Both in the same row
1929
T 44 9 45.5 47.1 25.7 23.5 26.2 24.5 29.0 33.0
TT 37 1 44.4 45.4 26.0 25A 24.2 27.2 22.8 22.4
TTT 49.8 39.6 39.0 28.9 27.7 35^2 34.4 32.3 28.4
T"V 7 51.5 48.0 49.5 29.8 29.5 33.6 31.5 33.2 27.7
Bushels per acre.
basis equivalent stands 36.6 40.7
1930
I 20.6 22.0 28.3 6.8 10.6 14.2 9.4 7.1 8.5
II 27.0 24.3 24.3 9.4 7.5 9.6 10.8 10.9 10.7
III 18.1 20.2 26.5 9.0 9.3 6.1 7.2 10.2 9.0
IV 23.1 20.6 25.3 9.4 11.5 9.4 9.6 10.8 12.3
Bushels per acre 18.1 15.8
1931
I 25.0 25.1 28.1 15.7 15.3 11.5 13.5 15.9 10.1
II 20.8 22.4 29.2 12.8 11.6 13.3 13.1 15.1 13.0
III 20.7 25.7 32.0 16.4 11.8 12.0 14.5 14.1 13.7
IV 20.9 21.6 24.5 15.0 12.5 13.3 13.7 16.0 14.7
Bushels per acre 19.0 21.1
1932
I 26.3 28.0 30.2 17.5 15.5 19.5 16.4 17.5 18.6
II 31.6 33.1 30.1 15.4 14.6 16.4 17.3 13.8 15.1
III 23.3 24.7 26.1 19.3 20.2 18.2 19.0 18.5 19.8
IV 21.4 25.3 23.3 16.2 14.4 18.0 15.3 16.1 17.2
Bushels per acre 32.3 40.9
1933
I 33.4 34.7 21.0 , 16.0 16.9 14.5
II 22.9 20.8 15.7 12.8 13.0 14.0
III 22.9 20.2 13.5 14.1 12.0 13.7
IV 25.3 16.5 13.0 16.1 13.0 13.2





































































































the number of stalks in plots that were compared, acre yields were com-
puted on the basis of equivalent stands for some years.
The comparative difference in hay yields in table 3 is not great
enough to be significant. However, if the rnatter of harvesting the hay is
considered, there is some advantage in favor of the alternate row plant-
ing.
Weights of corn stover produced were taken only in 1933. This year
there was a considerable margin in favor of the "every row" planting.
Judging from the appearance of the corn in the plots, the every row plots
probably had the greater weight every year.
Since the "every row" system of planting made • considerably more
stover per acre, this is doubtless the best to use in growing corn for the
silo. The soybeans made slightly greater tonnage in the alternate rows,
but the difference was not great enough to balance the loss in corn stover.
If we compare the alternate row planting with the "corn alone" and
"beans alone" plots nearby, we find that the yields are better in the
combination crop. The average yield o£ soybeans alone for a five-year
period was 6449 pounds of dry hay per acre; the average yield of "corn
alone" for the five-year period was 30.6 bushels. This is a yield of 3224
pounds of hay and 15.3 bushels of corn per acre. The combination crop
during the same period of time gave an average of 25.7 bushels of corn
and 2803 pounds of hay per acre.
Since the plots of the alternate and "every row" planting experiment
were rotated each year, no difference in the residual effect was to be ex-
pected.
EFFECT OF RATE OF SOYBEAN SEEDING IN CORN ON THE
PRODUCTION OF CORN GRAIN, CORN STOVER,
AND SOYBEAN VINES
It is the general consensus of opinion that increasing the rate of
seeding soybeans in corn will result in increased reduction of corn yields.
Unfortunately not much study has been made of this question. Etheridge
and Helm (4) of the Missouri Experiment Station found that with
corn in hills 44 inches apart each way, three stalks of corn and one bean
plant per hill gave a yield of 52 bushels of corn and 0.9 bushels of soy-
beans; three stalks of corn and two stalks of beans, 48.1 bushels of corn
and 2.6 bushels of beans; three stalks of corn and three stalks of soy-
beans, 41.0 bushels of corn and 4.4 bushels of beans.
Odland (7) in West Virginia observed that with corn planted in hills
30 inches apart, two stalks of corn and one of soybeans in a hill gave a
yield of 33.4 bushels of corn. With the same amount of corn and two
bean plants to the hill, the yield was 33.1 bushels of corn per acre. This
was an average of a five-year period. The difference is probably not
significant.
Louisiana Experiments
The Louisiana experiments with the rate of seeding soybeans in corn
were conducted under conditions similar to the other local experiments
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discussed previously, except that they were conducted on rather fertile
Mississippi River alluvial land. Yellow Creole corn and Otootan soybeans
were used. This variety of corn is similar to the variety used in the other
tests, except for the color. A rate of seeding of 10, 15 and 20 pounds of
beans per acre was used. The corn was in rows four feet apart and in
hills 27 inches apart, two stalks to the hill. The beans were planted in
the corn row when the corn was planted. The corn yields were consid-
erably higher than the yields in the bench land tests previously dis-
cussed. This difference was due principally to the richer soil here. The
soybeans also grew well, covering the ground in the middle completely.
Table 5 gives data on yields of the rate of seeding experiment for
the five-year period that it was run. The corn stover weights were taken
when the corn was ready for the silo. Soybean weights were taken at the
same time. The corn grain weights were not taken until the ears were
thoroughly dry.
TABLE 5. Rate of Seeding Soybeans in Corn
Pounds of
Bushels Pounds of soybean
Rate of seeding . of corn corn stover vines
per acre Year per acre per acre per acre
10 pounds 1929 63.0 * 15,400
1930 48.4 17,000
1931 63.9 23,656 7,000
1932 * 20,460 12,899
1933 72.3 23,980 7,752
Average 61.9 22,699 12,010
15 pounds 1929 63.7 14,550
1930 44.5 18,632
1931 59.6 24,187 10,070
1932 20,900 13,688
1933 67.6 21,418 9,656
Average 58.8 22,168 13,315
20 pounds 1929 62.1 13,750
1930 46.1 19,312
1931 58.7 23,843 12,800
1932 19,910 14,713
1933 65.9 23,489 8,840
Average 58.2 22,414 13,883
* No corn stover weights were taken in 1929 and 1930. No corn grain weights were taken
in 1932.
From the data given in table 5 it appears that the difference in rate
of seeding was not sufficient to make any significant difference in corn
yields or in yield of corn stover. Had the range in rate been greater, the
land less fertile, or the supply of moisture more scanty, the difference in
effect 'would doubtless have been greater. The difference in the rate of
seeding the soybeans does appear to have had some effect on the weight
of the soybean vines. This is in accord with expectations. An increase
in the number of plants would naturally be followed by greater weight.
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EFFECT OF SOYBEANS ON THE FOLLOWING CROP OF CORN
WHEN THE BEANS ARE CUT FOR HAY OR
WHEN PLOWED UNDER
A considerable amount of experimental work has been done to de-
termine the effect of various legumes on the growth of the following
crop when cut off for hay or when plowed under. Most of the work has
been done with the clovers and alfalfa, but during recent years soybeans
have been used considerably in the experiments.
Mooers (9) of the Tennessee Experiment Station obtained a yield
of 27.1 bushels of corn per acre when the corn was grown continuously,
a yield of 35.5 bushels where the corn followed a crop of beans that were
removed for hay, and 39.7 bushels after the beans were turned under.
These figures were an average from a six-year experiment.
In 1922 McClelland (10) at the Arkansas Experiment Station found
that plowing under soybeans increased the yield of corn 12 per cent over
removing for hay; In 1924 it gave an increase of 16 per cent.
Nelson (20) also of Arkansas in 1944 reported that on the basis of
a ten-year average where bur clover was turned under the yield of the
following crop of corn was 27.2 bushels per acre, but, if the top growth
was removed, the corn yield was only 17.8 bushels.
Uhland (11) at the Missouri Experiment Station estimated from his
experiments with soybeans that a crop turned under as green manure
added about 70 pounds of nitrogen to the soil; when beans were cut for
hay and manure returned to the soil, 30 pounds; when harvested for
seed by use of a combine harvester (all plant parts returned except seed)
,
there was a loss of about 4 pounds of nitrogen per acre; and when har-
vested for seed in the usual way (only roots and part of the leaves left
on the land)', a loss of about 28 pounds of nitrogen per acre.
At the Ohio Experiment Station, as mentioned by Morse (12) , it was
considered that the stubble and roots left after hay was removed had
only 10 per cent of the weight of the hay and contained 6 pounds of
nitrogen per acre. The hay removed contained 128 pounds of nitrogen.
From the figures given in the two cases just mentioned, it appears
that if soybeans are cut for hay, they will not increase the fertility of
the soil. In a number of cases it has been observed, however, that soy-
beans removed for hay did enrich the soil, as shown by increased yields
of the following crop. Morse (12) mentions that at the Virginia Station
wheat following a crop of soybeans that had been removed for hay gave
an increase of 3.5 bushels per acre and when the entire crop of soybeans
was turned under as green manure, a further increase of 6.6 bushels.
Andrews of the Mississippi Station found that when Otootan soy-
beans were grown in white sand in pots in a greenhouse, the roots
weighed 23.4 per cent as much as the tops, and when grown in sandy
loam soil under otherwise like conditions, the roots weighed 24.3
per
cent of the tops. The percentage of nitrogen in the roots ran higher
than in the tops in both cases. The percentage of roots obtamed by
24
Andrews is higher than is ordinarily estimated but the writer is inclined
to think that it is probably more nearly correct. If the plants are grown
in pots, the whole root system is obtained, but if grown in a field, this
is practically impossible.
A limited amount of study of soybean root systems in the soil has
indicated to the writer that they are more extensive than is generally
thought. Figure 6 shows a part of the root system of an Otootan soybean
plant that we excavated. This plant was wide spaced so that the roots
could be traced with a certainty. If other plants had been nearby, there
would have been a mixing of root systems and confusion. The plant was
liilliil^iiiliiilli^^
Fig. 6. Soybean root system.
grown on rather fertile alluvial land and attained a height of about four
feet and a spread of approximately four feet. In the excavation only a
part of the roots was traced out, although a hole "apparently" nearly
large enough to bury a haystack was dug. Enough work was done to
show that the root system was extensive, that it had a lateral spread of
more than eight feet, and that some of the roots penetrated the soil to
a depth of six feet. (The foot ruler shown by the plant stem in figure
6 will serve as a measure in judging the spread of the root system.) It
seems certain that the total mass of roots, when the plant approaches
maturity, is considerable. Probably an additional quantity of organic or
chemical material, in the case of nitrogen, has been placed in the soil by
the decay of root tubercles and tender parts of the roots during the





























































































































































































































































































































































































































































































































































The Louisiana experiments to determine the effect o£ soybeans on
soil fertility when cut off for hay and when turned under were started
on bench land soil in 1929. There were 20 one-row plots for each of
three treatments. The general conditions of the experiment were about
the same as outlined on the first pages of this bulletin. In 1929 one-third
of the plots was planted in corn, while the rest was planted in Otootan
soybeans; 4263 pounds of hay per acre were grown. The beans on one
half of the bean plots were cut for hay and were turned under on the
other half. In 1930 all the plots were planted in corn. The corn yields
were used as measure of the soil fertility. In 1931 the plots that had been
in beans were again planted in beans, and so on, a rotation being used
each year. The corn plots that were used as a check were allowed to lie
fallow in 1933.
Table 6 which follows gives the individual plot yields for the entire
experiment, the average number of plants for each plot, the bushels of
corn per acre for each treatment and the percentage of gain in yield for
the different treatments. In 1934 the yields were reduced on all the plots
by the tropical storm on June 16 which damaged the plants. The num-
ber of mature corn plants per plot averaged very nearly the same if
the
whole period of the experiment is considered. The figures ran as follows:
plots with beans turned under, 48.9; plots with beans cut for
hay, 48.3;
plots without beans, 47.6.
The data given in table 6 show unusual benefit from the growing ot
soybeans as a means of increasing soil fertility. The percentage of gains,
especially on the plots where the beans were cut off for hay, is
greater
than most investigators have obtained in similar experiments.
Why this
was true is not easily explained. The results seem to be reliable, for
the
land used was fairly uniform, several replications were
used, and the
number of corn plants per plot, considering the whole period of
time,
was as nearly uniform as any one could ever hope to have
m an experi-
ment of this type. The difference was not due to the reduction
in fer-
tility of the check plot, because there was not much lowering m yield.
The drop in 1934 was due to the storm mentioned previously
and at-
fected all the plots alike.
EFFECT OF INTERPLANTING DIFFERENT
SUMMER LEGUMES IN CORN
For a number of years soybeans have been used rather
generally in
south Louisiana for interplanting in corn to improve
soil fertility and
to lessen the growth of grass and weeds in the corn after
it is laid by.
They have been found to be unsatisfactory in certain ways
for this pur-
pose. If planted in the corn row when the corn is planted,
they may act
like weeds and compete with the corn plants for available
moisture and
plant nutrients, thus reducing the com yields, as was shown on
other
pa^es of this bulletin. This harmful effect is worse
during dry years and
on poor lands. In south Louisiana, too, leaf-eating
caterpillars, Anticarsia
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gemmatilis, unless controlled with poison, usually strip the soybean plants
of leaves and stop their growth and fruiting.
A limited number of experiments have been conducted to determine
the best legume to plant in corn and the best time and method of plant-
ing. McClelland (19) of Arkansas planted cowpeas, soybeans, velvet
beans, and mung beans in corn as follows: (a) early in the rows, (b) at
medium date in 58-inch middles, and (c) when laying by in 44-inch
middles. The legume growth varied directly with the time of seeding,
the earliest being best. Competition and shading by the corn made plant-
ing at lay-by time unsatisfactory. The current corn yields were best where
bean growth was lightest. The experimenter concluded that the soybean
was superior and the mung bean inferior to the Other legumes used for
interplanting in corn.
Kuykendall (15) in the Yazoo-Mississippi Delta, as was mentioned
previously, failed to get reduction in yields in corn from interplanting
soybeans and Crotalaria at corn planting time the first year. These le-
gumes, and cowpeas as well, more than doubled the corn yields the
second year. The legumes when interplanted with corn at lay-by time
made poor growth and gave lower increases.
Other work by Hackleman (1) , Thatcher (2) , Kinney (3) , Etheridge
and Helm (4) , Mooers (5) and Ayres (6) on the effect of soybeans and
other legumes interplanted with corn is discussed on other pages of this
bulletin.
Louisiana Experiments
In 1937 some preliminary work was started at the Louisiana Experi-
ment Station to determine the relative value of several different summer
legumes for interplanting with corn. The ^rst year all the legumes were
planted in the row of corn when the corn was planted. It was found that
the cowpeas and velvet beans were not satisfactory for this type of plant-
ing for if planted with the corn the vines made such rank growth that
they pulled the corn stalks down, causing the ears of corn to touch the
ground and rot more or less. The Crotalaria {Crotalaria spectahilis)
,
coffee-weed (Sesban macrocarpa) , and patridge-pea {Chamaecrista
chamaecristoides) were unsatisfactory because they all had very small
seeds and the young plants were so small and made such slow growth
that the corn could not be cultivated satisfactorily without covering
them with soil. Since it was necessary to change the location of the plots
each year the first two years, no data were secured on the effect of the
different legumes used on soil fertility.
In 1939 some changes were made in the project. Bunch velvet beans
were substituted for the viney type and they and the soybeans were
planted in the corn rows when the corn was planted. Cowpeas, Crotalaria
and coffee-weed were planted in the row middles at lay-by time for the
corn. One set of plots was left without legume or treatment, one set was
given an application of 150 pounds of nitrate of soda per acre annually
and another set planted with Austrian winter peas or vetch each winter.
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This latter was used so that comparison could be made of the relative
value of a winter legume and the various summer legumes.
Cocke Prolific corn was used throughout the experiment, planted in
rows four feet apart and thinned to one stalk every 27 inches. In the
case of the soybeans and velvet beans a hill of the legume was planted
between hills of corn. Four row plots were used with four replications
of each treatment.
A good stand and good growth of the winter legume was had each
year of the six years of the experiment, producing 4 to 5 tons of
green
matter per acre for turning under. The coffee-weeds made numerous
large plants but stands were not very uniform and plants were
spreading
and limby. The total tonnage of vegetative matter was not so great. The
Crotalaria seed planted gave excellent stands and the growth of
plants
was good, producing probably twice the weight of green
matter of any
of the other legumes. This, however, was very succulent and
contained
much water. Results seemed to show that it contained less nitrogen per
plot than some of the other legumes. A liberal sowing of cowpea seed
was made in the middles each year at the lay-by time of the corn.
The
peas germinated well, but after the young plants attained a
height of
about six inches they began to shed their leaves and many died.
The
shade and competition offered by the corn plants afFected them
adversely
apparently. Production results show that fertilizing value of the
cow-
peas as grown was low. Some trouble was had certain years in
getting a
good stand of the bunch velvet beans and their growth was
only fair.
However, their fertilizing value, as shown by the corn yields,
was rela-
tively good. The soybeans gave fairly good stands each year,
but there
was considerable variation in the growth from year to year,
ranging from
one to two tons of dry hay per acre.
As was mentioned on a previous page, the soil on which
this cultural
experim.ent was conducted was lacking in uniformity but
was the best
available at the time. There was considerable difference
m corn yields
different years due to seasonal effect and soil differences
came out more
strikingly on poor corn years. At two times during the
course of the
experiments all the plots were under water due to floods.
This probably
seized to equalize the effect of the different
treatments to some extent.
Table 7 gives relative corn yields for the six years
that the experiment
was conducted on the same land. The yields vary considerably
different
years due to seasonal effects but are fairly consistent.
The year 1944 was
an especially poor corn year because there was
too much ram early in
the season and not enough later. The corn following
Austrian winter
peas, Crotalaria, velvet beans, and nitrate of soda
gave significantly
higher yields than the check, a difference of 3.9
bushels per acre being
required for significance. The yields for 1939, the first year
of the experi-
ment are not included in the five-year average due
to the fact that the
effect of the legumes on soil fertility could not show
the f^rst year.
The yield results shown in table 7 indicate that all the
legumes used
are helpful to some extent in increasing corn
yields and that the dit-
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ferences between them are not great. The nitrate of soda at the rate used
resulted in slightly greater production than any of the other treatments.
The cost of this treatment was somewhat greater than that of any of the
others and probably the residual effect not as great. The residue from
the legumes added more organic matter to the soil and the nitrogen
contained was given up more slowly. Plots that had grown Austrian
TABLE 7. Corn Yields as Affected by the Interplanting of Different Legumes
Bushels per acre




winter peas in winter . 20.4 42.0 33.2 36.4 50.3 30.3 38.4
Coffee-weeds at lay-by time . . . . 19.4 29.1 27.8 40.5 52.3 27.3 35.4
Crotalaria at lay-by time . 19.4 36.1 28.4 41.0 51.3 29.1 37.2
Cowpeas at lay-by time . 20.4 33.4 26.8 30.7 55.4 25.7 34.4
Soybeans at planting time. . . . . 13.9 37.9 27.6 37.6 47.2 21.6 34.4
Velvet beans at planting time. . 17.7 34.2 34.2 39.4 50.3 25.7 36.8
150 lbs. nitrate of soda . 24.0 35.4 36.3 43.6 59.3 29.1 40.7
Check, no treatment 19.1 34.7 25.8 32.6 45.3 18.5 31.4
* A difference of 3.9 bushels per acre is required for significance.
winter peas ranked second best on the average and were first two years.
Although this is not a summer legume, it may be compared with them
in value and it ranks high. It requires some more labor to plant this
crop but it adds nitrogen and organic matter to the soil, occupies the
land when it does not interfere with another crop and serves as a good
winter cover crop to lessen erosion. The Crotalaria plots ranked third in
corn yield. This legume seems to be valuable in most ways but is ob-
jectionable in that the forage is poisonous to stock. The velvet bea^
plots ranked fourth in yields. The forage of this plant adds nitrogen
and organic matter to the soil and furnishes considerable good winter
pasturage to livestock, especially to cattle. The coffee-weed adds con-
siderable organic matter to the soil and apparently some nitrogen, but
its plants are of no value for winter forage and the numerous seeds pro-
duced germinate fairly early in the season and give considerable annoy-
ance as weeds in the corn. The soybeans, as has been mentioned pre-
viously, compete with the corn plants and, in south Louisiana, are very
commonly largely destroyed by leaf-eating caterpillars. Cowpeas when
planted in corn at corn lay-by time do not injure the corn appreciably
and in some areas make good growth and add much nitrogen and or-
ganic matter to the soil, but in south Louisiana, under conditions such
as prevail at Baton Rouge, they are unsatisfactory for this purpose.
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EFFECT OF CERTAIN WINTER LEGUMES ON CORN YIELDS
WHEN USED AS VOLUNTEER WINTER COVER CROPS
The object of this experiment was to find a winter-growing legume
that would serve as a good cover crop, add a liberal quantity of nitrogen
and organic matter to the soil and ripen a crop of seed in time for turn-
ing under prior to corn planting. Some legumes when grown in this way
may produce enough good seed to reseed themselves and thus serve as
a volunteer crop.
A brief review of crop culture literature seems to indicate that there
has not been very much experimental work done to determine the value
or feasibility of using volunteer winter legume cover crops. McKee and
McNair (21) have expressed the opinion that they will not be a success
in many places due to the fact that most winter legumes do not mature
seed under Cotton Belt conditions and ones that do do not have enough
hard seed to carry over and give a good volunteer stand the following
year. Bur clover, narrow-leaf and hairy vetch are mentioned as being
the best for this purpose.
Experimental work on the project was started at Baton Rouge in the
autumn of 1940. Branch bottom land of Olivier silt loam soil was used.
This land had been cultivated for many years and was not very fertile
or uniform. Three hundred pounds of a 2-14-6 fertilizer were applied
ahead of the corn planting each year. In 1940 the legume seed were sown
on one row, four-foot wide, beds on October 20. The soil was well pul-
verized and good stands were had on all plots. The kinds of legumes and
other treatments used are shown in table 8. On account of the small
size of the cuts of land used it was necessary to plant in two different
cuts the first year. Check plots were used on each cut. The performance
of the legume should be compared with the check plot in the same cut.
With the exception of sour clover (Melilotus Indica) and the wild
vetch, all the legumes made fair to good growth during the winter of
1940-41. Although the land used was branch bottom land it apparently
was too acid for the sour clover to make satisfactory growth. An appli-
cation of a ton of hydrated lime per acre was made on the plots prior to
the second year. This improved the growth considerably.
During the first year the crimson clover plots produced excellent
growth (about 6 tons green weight per acre) and a good crop of seed,
but the seed were only partly ripe on May 16 when the crop was turned
under. The land was pulverized well and corn was planted May 24. The
weather being seasonable and the ground in good shape, the corn plants
soon emerged and made rapid growth. But the planting date was too
late for good quality and high yields of corn. Leaf rust was severe on the
plants during June and July, reducing yields and making most of the
ears rather light and chaffy.
The hop clover {Trifolium duhium) made a fair growth late in the
season—about two tons of green matter per acre—and an abundance of
seed. The seed were ready to turn under by May 15.
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The sour clover, as was stated above, made poor growth the first year,
not more than one-half ton per acre green weight and only a few seed.
After liming the land the plots were reseeded the second year and better
growth was secured.
The Creole peas (Lathyrus sativus) came up soon after planting and
made good vegetative growth during the late fall and early winter. The
plants bloomed considerably but set only a few seed. The plants died
down early in March. There were about three tons of green matter when
the plants were at their prime.
The Singletary peas {Lathyrus pusillus) made rather feeble growth
during the fall and winter but made heavy growth during April and
May. All the ground of the plots was covered to a depth of 18 to 24
inches, making about six tons of green matter per acre. Many seeds were
produced but they did not start ripening until about th^ middle of May,
thus making the crop late for turning under ahead of corn.
The giant bur clover (Medicago Ambica) made a heavy growth
during the winter, about six tons per acre, and an abundance of seed
during the late winter and early spring. Seed ripened prior to April 15.
The Augusta, or narrow-leaf vetch (Vicia angustifolia) made excel-
lent late winter growth—six tons per acre^—and ripened a good crop of
seed by April 20.
The local wild vetch (Vicia ludoviciana) made but feeble growth
during the winter and spring and made practically no seed. This was
rather surprising because along fence rows and in vacant lots where there
were numerous other plants growing it had been observed to be making
good growth apparently and producing an abundance of seed; but in
the open field where it had no competition, it did poorly. It is very evi-
dent that it is not suitable for field planting.
The corn following the legumes mentioned above was gathered about
the middle of September and stalks turned under on September 22. This
rebedding brought the legume seed that had been turned under in the
spring near the surface so they might germinate. On November 1 there
were fair stands of crimson and bur clovers and a few vetch plants were
appearing. Volunteer plants continued to come up until in a few weeks
there was a good stand of crimson clover, hop clover, bur clover, and
Singletary pea. The Creole pea and the wild vetch plots produced no
volunteer plants and the narrow-leaf vetch but very few. The latter was
somewhat surprising since this vetch produced an abundance of seed
and they matured early.
It seemed evident from one year's trial that the Creole peas, wild
vetch, and narrow-leaf vetch were not adapted to serve as a volunteer
cover crop ahead of corn so they were discontinued after the first year.
The other legumes were continued for a four-year period following about
the same methods of procedure as were given for 1940-41. Kudzu was set
out on the Creole pea plots the second year of the experiment, but the
plants had not become well enough established to plow under to use in
a rotation with corn before the experiment was terminated. The le-
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gumes that were continued made growth the following years similar to
the growth made the first two years. There was some tendency for the
seed to become scattered and a limited number of volunteer plants ap-
peared on all plots. After the second year mildew appeared on the leaves
of many of the plants of the hop clover. This lessened vegetative growth
and seed produttion. During the third year of the. experiment another
fungous disease, anthracnose, attacked some of the bur clover plants. Dur-
ing the fourth year this disease was so severe that it killed the majority
of the plants before they produced a full crop of seed. This increase in
-diseases gives evidence that it is not advisable to attempt to grow the
same legume on a piece of land many years in succession.
Table 8 gives the corn grain yields following the volunteer winter
legumes during four years that the experiment was run.
TABLE 8. Corn Yields Following Volunteer Winter Legumes ,
Bushels per acre
4-year
1941 1942 1943 1944 average
1. Crimssn clover 37.0 32.7 27.9 24.1 30.4
2. Hop clover 32.7 27.9 29.0 19.8 27.4
3. Sour clover 34.8 "23.8 27.4 30.1 29.0
4. Creole peas 37.9 No volunteer peas came up so land was
planted in kudzu after 1st year.
5. Singletary pea 35.9 31.0 27.0 22.0 28.9
6. Giant bur clover. 38.3 31.8 29.5 23.4 30.8
7. Check, no treatment 30.5 20.4 22.0 14.7 21.9
8; 150 lbs. nitrate of ^
soda yearly 34.6 25.4 24.1 16.0 2^.0
9. Narrow-leaf vetch 28.5 Discontinued after first year.
10. Local wild vetch No corn planted due to the failure of the vetch.
11. Check, no treatment 19.4
The corn yields given in table 8 indicate that all the legumes used
effected significantly greater yields than the no treatment check, and all
of the ones used in the main test, with the exception of one treatment
one year, resulted in better corn yields than the use of 150 pounds of ni-
trate of soda. Corn yields following bur and crimson clover were the
best but the differences in the effect of the different legumes were not
great and probably not significant.
It is of some interest to note that 150 pounds of nitrate of soda in
the summer legume experiment, table 7, was instrumental in producing
more corn than any of the legumes used, while in the winter legume
experiment, table 8, it produced less than the legumes. The two experi-
ments were conducted in the same field, the same variety of corn used,
and the years were identical for four years. The main difference was in
the date of planting, the summer legume cut being planted a month to
six weeks earlier most years.
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The legumes used caused corn increases from 5.5 to 8.9 bushels per
acre. This was enough increase for them to be profitable because there
was little expense connected with this type of culture—the cost of the
seed and expense of planting the first crop being about all. In addition
to the corn yields mentioned there was doubtless also some soil improve-
ment that would shoAv in the crop the following year. This would prob-
ably be striking on a following crop of corn if planted earlier.
The main objections to the use of volunteer legumes as handled is
in the length of time required to mature the legume seed. If the plants
are let stand until a fair crop of seed is matured, the corn is apt to be
too late for good quality and good yields. In the vicinity of Baton Rouge,
late corn is very commonly badly damaged by leaf rust. Of the legumes
tried, bur clover w^as the best and crimson clover next. But on account
of fungous diseases, it is best not to grow them continuously on the same
land for more than three years.
SUMMARY
1. The corn and soybean experiments discussed were conducted un-
der rather humid conditions and on moderately fertile soil.
2. Cocke Prolific corn and Otootan soybeans, or similar varieties,
were used in the tests. They are vigorous, rank-growing varieties.
3. The soybeans planted in the row of corn when the corn was
planted invaiiably made good growth. They lowered the corn grain yield
19.1 per cent the first year, 33.6 per cent the second, but increased it 12.7
per cent the third, 51.7 per cent the fourth, and 35.2 per cent the fifth.
4. The soybeans grown in the corn plots just mentioned gave an
average yield of 3108 pounds of dry soybean hay per acre.
5. The soybeans decreased the weight of corn stover the first years of
the experiment but increased it the later years. In 1933, the last year,
there was an increase of 31.8 per cent.
6. The soybeans grown in corn on the land for four years increased
the amount of organic matter in the soil 0.176 per cent, and the total
nitrogen present, 0.0088 per cent.
7. If both corn and soybeans are to be grown, it is more economical
to grow them both on the same land rather than on separate acres. When
grown sepai^ately, the average production per acre was 20 bushels of corn
and 3089 pounds of dry bean hay, but when grown in combination, the
production per acre was 33.9 bushels of corn and 4020 pounds of hay.
8. With the same number of stalks per acre (both corn and soybeans)
there was but little difference in yield between alternate row and "every
row" planting. The differences were hardly significant most years. Under
very favorable conditions for growing corn, the "every row" planting
appears to give the best results, while under unfavorable conditions, the
alternate row plan seemed to be best.
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9. Alternate row planting is better for harvesting both the corn and
the hay.
10. Varying the rate of soybean seeding in corn gave no consistent
difference in corn production, either grain or stover, but an increase in
rate of seeding did increase the weight of soybean hay produced. Rates
of 10, 15, and 20 pounds of soybeans per acre were used.
11. Turning under soybeans, on plots where they were grown alone,
increased the corn production the following year by 55.6 per cent; 162.3
per cent at the end of the second rotation, and 98.1 per cent at the end
of the third.
12. Plots on which the soybeans were grown alone and cut for hay
gave an increase in corn yields the following year of 22.9 per cent; an
increase of 74.3 per cent the fourth year, the end of the second rotation,
and an increase of 83.9 per cent at the end of the third rotation.
13. A search was made for a summer legume more satisfactory than
soybeans for interplanting in corn. Plants tried were coffee-weeds planted
at corn lay-by time, Crotalaria planted at lay-by time, soybeans at corn
planting time, and velvet beans at corn planting time. Austrian winter
peas, grown during the winter, 150 pounds nitrate of soda per acre, and
no treatment were used as comparative checks.
14. All the legumes and treatments used increased the corn yields.
Nitrate of soda was best, Austrian winter peas second best, Crotalaria
third and velvet beans fourth. The cowpeas died prematurely and leaf-
eating caterpillars stripped the soybean plants most years.
15. In a winter legume experiment an effort was made to find a le-
gume that would make good winter growth in south Louisiana and ripen
enough seed prior to corn planting time to reproduce itself. In the ex-
periment the following legumes and treatments were tried: crimson
clover, hop clover, sour clover, Creole peas, Singletary peas, giant bur
clover, narrow-leaf vetch, a local wild vetch and 150 pounds of nitrate
of soda per acre.
16. One year's trial showed the creole peas, local wild vetch and
narrow-leaf vetch to be unsatisfactory for the purposes sought. The other
legumes and treatments all gave increases in corn yields, the amounts
ranging from 3.1 to 8.9 bushels per acre. Bur clover gave the best in-
crease and crimson clover next. Nitrate of soda used at the rate of 150
pounds per acre gave lower yields than any of the other treatments.
17. The main drawback to the use of volunteer winter legumes is
that most of them have to be let stand until late in the spring to ripen
seed. This makes the corn too late for best quality and highest yields.
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